Chemoarchitecture of the primate dorsal raphe nucleus.
The dorsal raphe nucleus (DR) harbours the largest single collection of serotonin (5-HT)-containing neurons in the brain but also comprises other types of chemospecific neurons. The aim of the present study was to characterise morphologically and immunohistochemically the DR in the squirrel monkey (Saimiri sciureus). The morphology of the DR 5-HT-immunoreactive (ir) neurons was analysed and their distribution compared to that of neurons displaying immunoreactivity for either tyrosine hydroxylase (TH), gamma-aminobutyric acid (GABA), substance P (SP), calbindin-D28k (CB), calretinin (CR) or parvalbumin (PV). The 5-HT-ir neurons were distributed in a highly heterogeneous manner throughout the rostrocaudal extent of the DR. The morphology and density of the 5-HT neurons were found to vary significantly in the major subdivisions of the primate DR, that is, the median, ventral, dorsal, ventrolateral, lateral and caudal subnuclei. Numerous SP-, GABA- and PV-ir neurons occurred in all six subnuclei of the DR. The distribution of SP-ir neurons was largely in register with that of 5-HT-ir neurons. Neurons expressing the other neuronal markers (TH, CB, CR) were not present in all six DR subnuclei and their distribution was either complementary to, or in register with, that of 5-HT-ir neurons. The median subnucleus was unique because it contained all the different types of chemospecific neurons. This study has revealed that the primate DR is chemically highly heterogeneous, a finding that may explain the multifarious influence that this nucleus exerts upon various forebrain structures.